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.£2/ 

& L fl§ Ecfl-a -yEfloisai- &&a|4! pHfll m^S Sife xiSfi&S &*Hs^. Si o|°| *l|3=gja Si o|S 



[£2is| ziafi •MS]*I|1££- Vap K, Vap T 3! A r n|i4x)|(s a vinase)2l pHg Sfofl cfltt *|^lh^a2)£o|Dh.fll2£fe Vap K, 
Vap T Si A}d|uw°| pH^SWI se#«a^E0|ct.fl|3Ste Vap K, Vap T Si A}u|i-|*s| ^gS|-o|| m& Sl^S^^r 
£0|cF «|4£fe Vap K. Vap T2| N-aEfO*o|in*KMB Si EHUS &«HS^2f2l b|ja£0|cK^ll55£fe Vap T 

5 pAK 12) *Sxhx|£0|c+.3(||6£te Vap T 4f3*)2| S7Wi|0|c r .:s||7£^ Vap T2| 7|e«?r-Bl« EMS S*flfi^ 

£| o|o|Jctt l+eks ^o|c+.[^s|2| ^Aiift »^ ESf°£^N £37|ah oy 

flu|au| § RH530(Vibrio metschnikovii sp. RH 530) Si §3t£xE| M\5i2\sL gu|slfe 2#^2| aH£§ i4HB£d|tf 4imi 
o|j=(SDS)m& ima|LH&. *ie**EHH« &*HS^, Si o|# 398fe *S*r. o| ^3* r S *H=E& ga^o|= 3! o| 

*H2*r ga^n|=o|| 2|*H SUSSrS a\^o\\ aoi^.fixH A||7||«iS3. x^fijfe A||xfls ems &*HS A^fe tt&aim 

i:'#(Bacillus species)0|ol g^o| ea|E|eh*|# ^g(Tritirachium album)o||Ai &i±s\^ HSN0|i-W ?flo| (proteinase K)fe 
»»a|« a«ia ^-stia^Ai ftAj pH 7 r 8-ll S£e! AlHSaidtSubtilisIn) H<&<X\ ^« r feAiia^ei|S S«HS^o|c+. 
(Ebeling Eur. J. Biochem. 47, P91-97. 1974). = £EflO|i- r *)| Holt #a^o £ el«H>l. « Ca +2 2|^ .2 

H7 r S 5r"HS|2 J)£HS A)SH|2 Xi2. Ai|fl|g^e!|S A r g£|21 Si^l ^K^^H A|£tS|2 SUfe NOVC 

AM GIST BROCADESA r 2| a||x|S^U|S &S«Sr£:^ aH^S ^^=£^011 S.±, 26^8 ^3 ^*HA^0|a=|, *) 

^5 A^sh-fe- t!-^ 5! §yo r s| Afl^s^ollfe- s|a-SWa^-& A^S. ^^l^sicK NOVOAfo)|Ai ?Ha& x)S*^S Ef^ia 
SHfi^SJ A^|LW|(Savinase) Si GIST BROCADESA r s| S€ ^-S2| etAH^(Maxacal)-& 20iC-25"Co||Ai #&0\ 



cHlAi 7H^S emuisi £sH£^fc *)§ite!o| feo 0)i o^ a |g pH SI AUSfls©! SDSo| | ^g. ao|2, & ugofl 

£&IS £!flo|£igg. sHN|a|oK>ll ^r*KH unseal a\^?\ 7WH a)|§o|| s,^\ «^ s ^ «- #o| 

EMS S*il»aS ao|fe £ a7 |g *a| ^SsracK-gaia 2^ n# g^a, API 20E. 20NE ai 

32GN #*W fS^ §nf Sa|g 5^7F b|"a|s 0f|$|u|iab|3. WSlSlo^, o|« b|MS|2. 0||*IH2b| g rh 530 

«S«KBc+. 0| 1993V3 10a 18iJo)| fi^Bpplftt! = gga|-g^ ~xjjq. °goi| 7 \^s\o\ 7|6,^^ KCTC 

0088BPS 7*«H^.«Bjfi SDS-S?|g## OlSfi- *g S*l|B(Heussen #. J. Gen. Microbiol. 187. p235-239 
1980)S SSW ^7r *S^*rfe- S-aflJ&rfcSj SJ gt2(c|-. -feJSSBh, ■& £*FifO| 27.5KDa(prt7)Ej 

*)*H*IS «|aia a^K 27.5KDa (prt7), 45KDa(prt3)# ^goi Afl@7j| ^HS^oitH, u^x| -|§o| 

of st* EMS &«HS^S W*iacKa 1). prt72f prt3€- SDS<H| ©KH itemi&S <4eM21°b1, o|#g Vap K SJ Vap T 
BrSSJSrSacr. 



•M* frtT Prll FrtZ PrO frt* PrtS Mfl 



C-Ct,.M|P,.lW ND ND 

ZnCli M) ND 

tICI ND M) 



+ : SBfEi-PAGE^oll t^S&«HS4: »&sj *]s}|7f site a*- : I!BrE!-PAGE*o{| EMS**!** xjsfl?* Kte 9^ 

ND : □la^lVap K SI Vap T§ SitSH&£S &*IS3o^ t DEAE Sephadex A-25 a£o^naHB| B CM-Sephadex C-25 
HSt^sziElM 5y Sephacry 1 S-200 asn Manual* o|S*K*l zjzf 3*i|S r 2E|-. SDS-S^ISS-feWI AH 3 

&^tfo| 27. 5KDa, 45KDa^^ ^E^cKVap K SI Vap TS| SDS-MI^S SJ-^ He^|=oj ^ a| «y -L-Ala-L-Pro-L-Phe-P-M 
^SoFy E| = (sAAPFpN)# ^ISS a^«K» aS^acK 5 2o« ^Ejy Vap 3%s| SDSS^|o||A^ 90%0|Afoj & 

^# *x|«haoB| B yap §^^3oi|AH 35%sj «4* ««l«KBLi*. 
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e!-g22 : 1) ^ £ : 25ti2) a| y ; 30-&3) : 0.5mM sAAPFpNVap K a Vap T, NOVOAfa) Savjanse ^l^^ 

pHS 34 fl|1£0|| i-^Ehd bWSOl A^|u^|fe p H 8-12A^|0|Q| f vap T£f Vap K£r pH 9-12 A}o|g|» ^ ^ XlSSJl 

WH£), pH^s. as »^*^A^gi^ VapTShVap K7|-pHii o\#o\\M a^|l.^|mc|- 5/4y ehSfi-* a ^ sysa^ Wl2£) 
X||3£0|| ^Eht> b^aol ^g^go S 7Has NOV0 AF o) A^|uW|acf Vap K^20*CoflAi 2hH d| ft^0| feoo^ sot50|^ 
s| §£oj|AH£ ffl^ o Vgs . « ^ ^ sasacf. vap K S! Vap TS| £|s|«« 65^ ^BgJS ^ 5U H o+Bh 

Ai Vap K SU Vap Tfe A^|uW|Mc(. x|g s! j!«o||aj »^o| ci ^o^ f #S^o| fe^2L e^S^(*il3£).Vap K S! 

Vap Toil cH^hol zfzf 367HSI- 40^s| N-^Ef o^licAj. ^isj aS«l-SBcK«l4H). o|#^ u^BJ^sj o^ha|£ 1 

E WI (BAE)(Kaneto §, J. Microbio . 172, 467-473, 1989), u^Bf^ AiMaa|AJ a^tHzi(CAR)(Smithg, J. Biol. chem. 35 
P1 155-1 156, 1968), u|«B(S oW«nBfo|e^A H£E||oW|(VPA)(DeaneS, Gene, 76, p281-288, 1989), H ^a|E|a^|g 

H^Ei|o|-xi| K(PRK)(Jany#, FEBS Lett. 199, p139-144, 1986)&F ^A^g M^cK ^g- s^oj Asp g. 

Asp-30(Vap K)Sh Asp-31 (Vap T)^a-| § H|cH2icKVap TS a^^fe ^ S^j S^ol enroll # 

S-E ^SS^iS 6.5kb Hindlll2^« ^H|^^ #a^o|^# s^go Dl( 0 |§ g§§ p ak 10| 

Bf SS*Fach PAK 1S| xossoy ^EWSicF.Vap TSJ SSxfe chgiih ^ 7F3CK1) Vap TSJ H-E S 

cB|gHBiia(open reading frame) ^ 547?H 0^1^^ ^§§fo^ 5.7KDa2| a?«|t y\*± ^ Si-c- 1.641bpS o|^ofx|oi(x|| 
6£),2) Vap 45KDao|| SH&Sfe 4287Hs| ofofctfos ^5)01,3) Vap T^J Ha|(pre)-U^o| = 

(pro)-HErOl^. aaiJi o|^-olx|o| ( 4) S^ajgiEsiiojoj ^o\\ 137HSJ ^geflSEho| = s o|^o|S ^gj -^H 

(stem -loop) F QAffg ^SSg ^9^^ t^.Vap TS| o||*S ofalkAU^o c ^o| =g§ ?ifec|-.$J«l|. 

Bacillus elastase YaB. B. licheniformis subtilisin Carlsberg . V. alginolyticus exoprotease A SI T. album proteinase Kty «| 
12 *f fe^ ^#^(homology )S e«=F.M. AflE!(sernie)^|Ss| &«H5L^o||Ai S^gg- *i|7je 



4|7W **|7|- His-65. Asp-30, Ser-368S S flSif eW(*fl7iE).-5(!*ll. A-inSa^ «HsJ**W «H&^fe His^r 

Serial 7ia|7 r cMI ah «Ha|*J ?l|g7J2| 7Ha|*d °f 150?H oMi^d pf acK*6£).*»*. Ca^aSHWF HSEi|o|i4x|| 

Sioiadi l\kit\^7mmm ^g°s oi«« 4|ai<*» *«hn o|A|gcuaA|o| ikuihsis mi^iM^ 

t,| § RH 5302) ^ a! *g)1g2| l?f2^S 3ml2| §-f^o|| fjje d* #*«l 1ml* LSC-»SJui*l(pH 

100 etS-SDS. 5g £fi^**, 10g a«H-f£» S! 15g ^S-»S)ofl *IS fl 301CO||aH HlsWfcck 24A| 

7J *1tifl S^a|g LSC-tt«!«ll*l(pH 11)011 35*811 z| *SM (colony)* 4dH*KacK EMB ©*HS-d:2j 

if JLH ^*|<HI *««o| ^Sahad. Aj^a eolS **l. =L#-9^^- API 20E. 20NE. 32GN 9\S. # 

* a»«KH MHWW [4|A|ofl 2]( u|Ha|2 Dll?IMaa| ^ rh 530S^fH £a|s|fe €-*H£^2| £4)$ 
^aisjfe ems £*«£*#* *41*PI f|«KH «a»fi SDS-3713** »ft *&S*Jia« a»«WcK uim°-i|°3. S*d&a| 
»fl 1ml2| 4H5q«0 1mlSDS(25% wt/vol)^0.1ml2| «a|A||#s|- 41* fl 37TCO||AH 30 S7i 6 3 SDSStflBtEl* ?|3S 
A^*teS7|?|SS4 , C0||Ai *|A|^sacK S7|^#^, H* X-100O||Ai 1A|2J.^(H SDS* ^7^3, 0.1M =B.\±- 
HCI ft*S«l(pH 8.0)o||Ai 37^321 SSL .3. 3*12* & 1%(wt/vol) oK»l£ S**KftcK EMS II 
BHJo| x||7HsjcH ^-SsHxit &&a|£ *3S (isoelectric point)* 7 r x|fe Vap K2| ^«Hah, 

S* 5iS5J£J SDS-^-r XrSi(native) fi7ia*(pH 6.8)o||A1 2=£J «lcHS* r oi *S|tt ^ IM**-»t!u|*|o| 

o^M| a AS.«raic|- f^ A l°H 3KE.1W11! SsHS^oii cue xj«H«|o| g»)d*2| tlW|S &«flfi±x|*H*||2l EMS **« 

S^sj ft^oll m» 80S HBrE!-a* X-1002r 0.1M ma|^-HCI SrSS^ofl-M S^IS «l ^ x\*W\* *Ha|Sld 

ggsracr : DFPOmM). PMSF(0.5-2mM), EDTA(2-5mM), o-HtHifiOmM), *«B*J«l*l|s|(1mM), E-64(1mM). 
PCMBdmM) D^ErSOmM), i!H^ErE|a(10Mo/mL), d&£om*(20mM), DTT(20mM), Si S|^EJE!(0.5%), CaCI 2 . 
MgCU, MaS0 4 , LiCI. ZnCI, HgCI 2 #2) 27 r 2jo|^2| g»S £^ lmMS| *£oflA) ^««ra^.[^|A|o| 4](Vap K S! Vap T2] 
Sfll)LSC-o«^l(pH 10.5)011 Ai b||^S us] uHS^* aa|so] SNS H«l E-^S &sfla^ 

80% »^SJ-Hh# 7 r «fOl Sa^lZJ ^ S^^-al^l-S^. EI^IS aa*« 100ml2| 20mM £a|>i-HCI(pH 8.0)o|| Ai ¥1 # 
«j &SS^|o)|A| ^.AjsfacK *9l|# DEAE Sephadex A-250II ajSMad. <>|7|Ai Vap K2| «h^* SS** 

#^ aaofl s|S*KH SS#* 10mM eJt1&So|| &#S9lJ(pH 7.0)2.2. SSSr& ^1 CM-Sephadex C-25 Saofl 
aia^ach 0| 0-0.5M KCI ^"H* 5&8rfe S^IS^r. Vap K SLolM -70ico)| a^Sra 

Vap T2] Sfll fe, ^2) DEAE Sephadex A-25 ^if 0-0.5M NaCI ?»I3. SS^IS^. Vap T &«l* 2°W 10mM 
?J4f»« S*«|olA) ^ CM-Sephadex C-25 Vfioq £1*H Ci 3S1*& ^| Amicon fe^7|o||AH ^t^y §qijg 

2 5x50cm Sephacryl S-200 ^9o|| 5\ 50mM ^al^ HCKpH 8.0)°£ S*A|^cK[-fe!A|oi| 5](^ H J|§! &*Hfi4:2| 

*g)ci«i)l! £6H 2^2) oFS?WSJ(Sigma)2| 7^^«« S£S ^S&SSAH IS ^SS2l|(0.5ml)S 

0 1% oH?WS! 50mM CAPSlS-CA^Igssi^ofol^HSe^gil] &§S 0 -if2f «*fS A^*ei|* S»*r2lc+. 

37 -C CH| AH 30^Z> «}§A|gl 15% Sa|*SSOhA1|e>iS #gf 7 r *W gig* S^|A|7|J1. Q*o)| 5^Zf SS** 3 

«J^*a|(l2.000g)e ^ •y§°4* 440nmO)|Ai *gs^^. »^ ItM^fe 25 ^§o)|a) S^Si O.iefS S7^ 

A|7|fc &±9\ sfo S SShacf.(-fejA|o|| e](N-«e oHilJc^ Ai£§±4)gx)|£] Vap K 51 Vap T* SDS-*a|o r 3f!o^|s. goj| 
s|*?!- ^ §a|ti|ya|0! c|M^2Sho| = (PVDF) et(Matsudaira . J. Biol. chem. 257. p397-401. 1987)of| *74 7 r ^ °l-o|a 
^A|giA)o|| N-SJEl ol-ol^ AHS* SSiad.ltJ^loil 7](VapT ^3^2| #sy)u|Ha|Si D||^|u)aH| § RH 5302| 

chttjs ^-SHSikg ?|S|-04, ONA* Hind HIS. ¥| pUC19 Hindlll Sd 

S£r*S c«&2(E. coll) JM1010« SSS&a^iji, ex|g^-ffl-S«l|x|oHAi ^<8& $&o\^sLJi\ SS S*^ 

* 4j«*rad.[ A d^|oi| 8]( VapT ^-Sx r 2| AHS#*i)^ 7 |o| xhs& #a^o|= P AK1* oia< ;W ^|fllA4 Ba131 «| 
M g«Hfi^« 0|#SK^ OrM^ySracr. 0|§ pAK12| 4.2kb2| Hindlll -Pstl S*t* M13 n»oWs| ^?H|« DNAO|| g&A|^ ^ 
5*1S^1 o|** q)#2 JM101OII SSS^I^ oiai #a^S ^sad. o| #ahaS JM1010| Sife 2YT uHX|(i6g SIS, 8g 

5g NaC |) tiH a| o|| a{ 6 A|i1 ^&A|2J jf i2.000rpmO||AH 2&Z}*!^« a |*^ ^sqi,» 32, 0| 25/J-S SDS 

3?H &S*21|(2.7ml #a|Al|§, 0.3ml 10 XTEB, 1ml 1% SDS, 1ml EDTA. 1ml BPB/3ml) 5/J2r 4\o\ 0.8% oF7hS>iO||AH 12 
Ala S?HA|^ DNA2| 37|* S : S*ra^.'SX|a| d|^(Dale) ^ol| 2|8H SE-IS OloW DNA* ^ ^| xH 

SSr nfoW DNA 1«j*0.5 Aobo 2 ! *a| JlDi(RD20:5'-CGACGGCCAGTGAATTCCCC-3')21 S&a|^ 0|g7 r ^* 

^. c+a| *||£V a± EcoRI°S 42\JO||AH 2A|^§2i T 4 DNA §Sfi± €.1#*?l|(33mM Sa|>i-oWI«|0|H. pH 7.8, 
66mM K-ojAyE||0|S)«rOflA.i 047|Ai 1 ^qeo| j 4 DNA g^^* S7 r *r04 10^ ZJ^SS 3'-5' ^l^gafloW 

a. SEHr2 SES- ©17|0|| imM dGTP 3l 13 ^M^2| TdT* S7r«1CM ^a#a|iHEj|8!S(homopolymer tailing)*r2l^. o| 
DNA* c+a| S|^*KH ^7|o| RD202* c\a\ Sa-A|7|2 T 4 DNA ®?t2.± *\o\\M m&MZl ^m, SSa*A|?|2, 

dna2| a7i* ewe H7|2| s>i2H ^sx r oi A^|a^E|Sil|E^c^s^| s^-ti ^ 217^ 

Xrfe SSS ¥fl* ?W2 o|* 3x|s| AjTH(Sanger) ^Soll 2|SH g7|AiQ# 198^^. 



H|Sa|Sl D||4|Mab| § RH 530S^ ^tiS &Xr^ 45.000 S#2) ufS*£E||4l ^fl|0|St-H^, &? r a|M|^ SJ ^§*Ajo| 
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CCT GAC AAC AAA AAA OOC AAA TAA OCA CAT AAA TAT CAS TCA GTT AAT CAO AAC 
OCA TTA ACT TAT TTC OTT AAT TTT CTC ATC TTA TTT CAA TAA AAA TCC CAA TEA 
TAA TTA TTT TCT TTT CTC TTT AAT TAT TTT COG CTA TAC CTC ATC AAG TCA TTA 
CTC TTC ATT ATC AAA TCT OOC OCA GTG ACA OCA TOG AAA TAT QAA ATC TTA OOC 
CTO CAT TAT AOS ATC TOG OCA ACC GAC TTC ACC TTC CTC ACA ACT CSC AAA TCC 
ATC ATC CTC CAT GAC TAT CAO TAA CAA CAC OAT GOG ACT GAG OGA ACC AAA TAG 
TCT ACT ACC TCC AAC TCA ACT OGG TAA TAT AGG ATC ATC AAC CTG CAA AAA TAT 
OOC TCA AAA AGG ACA COG CAA ATC ATA AAA AAA AAC CAA TTA AAA OCT TAC GTT 
AAA CTA GOT ACA ATA GOG ATC CTC GCC OCT ACT OOC ACT TCC CCD ATA OCT CAC 
CCA ACC TTC ACA TTT CAT AAA OOC ACT ATT OCT ACT COT TAT ATT CTC AAA TTT 
AAA CAA GAT GAA CAC OCA TTC TOG ATC CCT AAT AAC OCA TTC TOG GCC CCA OGA 
ATT OCT CAO CAA OCT CTA TTA TCA CAC ATA CAA GCC ACT GAT ATT CAA OCT ATT 
OCT CAT CAT OCT TTA TAC ACC GCC AAA CTA OCA CAA CAO OOC CTT GAA OCC CTC 
OCT TCA OCT OOC CAT ATC CAC TAT CTA QAA ATC CAC CCA CCO COC TTT TTA ATO 
ACT GAA ACT ACC OCT TOG OCT TAC TTT GCC GTG AAA OCC CAT CAA TTA GAA CAT 
ACC CAA OCT OOC AAT CAA ACC ATT TCT ATT ATT OAT TCT GOT TAC GAC CTC GCC 
CAT AAC CAT TTC ACC CCT AAC CGA CTC ACT CCA ACQ AAC OAT CCA CCA ACA OGA 
CAA TOO TAC ATT OCA GOT ACC AAC AAT GCC CAT GOT ACC CAT CTC OCA COC AGO 
ATT OOC GCC ATC OOC AAC AAT GAA OOC CTA AAA COC TTA CTA OCA AAT CAA AAC 



QTG AAC TTA CAT ATT CTC AAA CTA TTC AAT GAG TCA OCT TOG CCA TAT TCA TOO 
ACG CTA GTO CCA COG ATT CAA ACT TCT OCC OAT AAT OQO OCA AAA ATT CTC AAT 
ATG ACC TTA CCO OCT AOT CAA TCA AOC CDC AOC CAA CAA AAT CCA ATG CAC CCA 
TTC TAT OAO CCA CCA CTA TTA ATG ATT OCT OCT CCO OCT AAC TOD COT AAT ACC 
CCO CAC ACT TAT OCT COS TCT TAT CAT TCA CTC ATG TCT CTC OCT OCC GTT CAC 
AOC AAT TAC OAT CAT OCT TOO TTC TCT CAA OCC ACT AAC CAA OTA CAA ATC OCC 
COG CCA CCA GTT CCC CTC CTC TCA ACA CTC AOC CTA OCT CAA OCC GTT TTA TOG 
ACA ATA ATC ACT CAA CAT COT OAT TAT TTC COC COT COT CTC OTG CCA CAT AAT 
CCC TTA AAT AAT AAT OCC TTT OCT TTT CAA TOG CCA CCC ATT CDS CCA CAA TAT 
ACC OCA OCT TTA CCC CTC TCT CAT ACG ACT TCT GOT COC TAT CAA TCT COC OAT 
ATG COT CCC AAA ATT TCT CTC ACT CAA CCA ATC OCT AAT CAA ACQ OCA TOC GTT 
COT COB CAA ATT AAT CCC GTT CCA COC TOC AAC AAT OCT CCC OCT TTA COG CCO 
ATC OTT TAC ACT AAT CAC CAA CCT CCA COC CTC CAA AAT CCC TTT GTT CTC OAT 
CAA TTT AAC ACT TAC CCA CTA TTC TCT CTC ACT CTC AAT OCT AAC CTA CCC CAA 
CAA TTO CCC OCT TTA OTC COT CAA CAC ATT ACC CTA TOG ACT CCT ACC COT CAA 
CAT TAT CAC TAC TAT AAT OCC ACT TOG ATC OCA ACA CCC CAC CTC TCA CCC GTT 
OCA OCC TTA CTC TOO AOT TAT CAT CCA CAC TOC TOO OCA AAA CAD ATC COC CAA 
OCA TTA ACC CAA ACC CCO CTC CAT TTC CAT CTC CTC COG ACA TAT ATC CTA CTO 
CAT OCT ATT CTO ACG TCT TOO COC AAA ATA TTA ACA GOT CAA TAD AAT OCC ACG 
ATC CCC TAB ATT TOC TAT CAA CCT TTT CTT CCO CAT CCT TAT TTT CAC ACC CTO 
TAA OCA ATO CTA AAC CAB CCC CAO AAC CAO ACC ACT ACA AAC GAT AGO CTC CCO 
AAT TOO CAC CAA AAA ATO ATA ACC CAA AAC CCC TOC TOC TTT CAA TOC OCA CAA 



ACC ACT TTA TCT TCA CTC CCT ACT CCT ACT CAT CCC TCT TAT ATT OCT CAC CAT 
AAC ACC ATC CAA CAA AAC CAC TCA AOC OCA CCT TTT TAT OTC AAA TAC CAT CCT 
CAC AAA AAA ATC CTO CTC CTC OAA CTA CTO AAA AOC TT 
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